RUPTURE of the urinary bladder is usually traumatic in origin due to penetratiiig from without, perurethral manipulations from within, or violence applied to the abdominal wall with or without accompanying fracture of the pelvis. When there is no such history of external stimulation the rupture is described as spontaneous, even though the precipitating cause may be intense straining by the individual to micturate, defaecate, or lift a heavy weight.
passed at a time. Until then he had suffered from no urinary symptoms apart from hematuria on one occasion six months before.
His general condition was excellent and he did not appear distressed. Abdominal examination showed a diffuse tender suprapubic mass rising out of the pelvis suggestive of a distended bladder though lacking the usual firm well-defined outline. The prostate was not enlarged on rectal examination but bimanual examination confirmed the presence of a vague mass in the bladder region. Pelvic examination was otherwise normal.
A Foley catheter was easily introduced, producing about 10 oz. of blood-stained urine. The patient at once felt relieved. Bimanual examination still, however, demonstrated a pelvic mass.
During the next few hours, only a little blood-stained urine drained from the catheter and the abdominal and perineal pain returned. It was obvious, then, that this was not a simple acute retention of urine.
Cystoscopy was carried out but bleeding prevented satisfactory visualization. A papilloma was noted on the left lateral wall and the orifice of a diverticulum on the right. The tear was not seen.
Since this investigation did not explain the pelvic mass an ascending cysto-urethrogram was done using 200 ml. of 3 % diodone (Fig. 1 ) which demonstrated rupture of the bladder. During subsequent induction of anxsthesia for operation he regurgitated stomach contents into his lungs and despite bronchoscopic suction died a few hours later.
Post-mortem examination showed a vertical linear tear on the postero-superior surface of the bladder with extravasation of urine. The peritoneum was intact. The bladder at the site of rupture was very thin with inflammation of the mucosa and fibrous replacement of the musculature. On the left lateral wall just above the ureteric orifice was a papilloma about 3 in. long with a small base and attenuated body which could be manipulated into the bladder neck itself. A diverticulum was present above and medial to the right ureteric orifice. No bladder-neck obstruction was noted.
This was a case of spontaneous extraperitoneal rupture of the bladder due to straining to micturate during acute retention from blockage of the bladder neck by a papilloma.
Case 11.-Male, aged 51, was admitted to a general surgical ward for repair of an umbilical hernia and a direct inguinal hernia. His general health was excellent and he had no previous urinary symptoms. The hernix were repaired uneventfully. That evening he tried to pass urine for the first time after operation but could not do so. He complained of abdominal pain then, and was given morphia i grain. By next morning no urine had been passed and he was in considerable discomfort.
Morphia i grain was again administered followed by 1 ml. carbachol. In attempting micturition thereafter, he experienced sudden severe lower abdominal pain and a few drops of blood were voided. He then appeared somewhat shocked. A soft rubber catheter was passed but only a little blood drained away despite repeated washouts. His general condition improved over the next few hours although it was noted in his case records that continuing abdominal pain necessitated a further injection of 100 mg. pethidine. Only a little blood drained from the catheter and his condition again deteriorated. When examined at this time his appearance suggested an internal hemorrhage. Abdominal palpation showed acute suprapubic tenderness with rigidity of the abdominal wall but assessment was difficult because of the recent wounds. Rectal examination showed great tenderness over the bladder base and pouch of Douglas. Bimanual palpation of the pelvis was inconclusive because of extreme tenderness.
Blood transfusion was started and as soon as his general condition permitted the retropubic space was explored by a mid-line incision. The bladder was deeply congested and empty but no urine was present extraperitoneally. The peritoneum was opened and about 2 pints of blood-stained fluid aspirated. A vertical 3 in. tear was present on the postero-superior aspect involving all the layers of the bladder wall and the peritoneum. This was sutured in one layer, a F36 Pezzer tube was inserted into the bladder just below the peritoneal reflection. The peritoneum was closed and the retropubic space drained. Post-operatively his condition did not improve and he died twelve hours afterwards.
Post-mortem examination confirmed the operative findings. No bladder-neck obstruction was present and the bladder wall was normal.
This was a spontaneous intraperitoneal rupture following reflex post-operative retention of urine. The precipitating factors here were the increased intra-abdominal pressure from straining and the direct stimulant effect of carbachol.
Symptoms.-These two cases illustrate the classical symptoms of bladder rupture. Intraperitoneal rupture usually presents as an acute abdominal emergency with sudden onset of suprapubic pain and rigidity associated with shock. The site of the pain is dependent to some extent on the position of the patient at the time of rupture. When he is erect or sitting it is primarily suprapubic whereas if he is lying it may be initially epigastric. Attention is drawn to the bladder as the site of the lesion by inability to void or dysuria with the passage of small amounts of blood-stained urine.
Extraperitoneal rupture is a more insidious process, the patient does not appear ill until the later stages, pain is less acute and radiates from the suprapubic region to the perineum. A vague mass is palpable in the lower abdomen due to infiltration of the perivesical tissues. At first sight the appearances suggest acute retention of urine and it may be treated as such initially.
Diagnosis.-Although, in intraperitoneal rupture, exploration of the abdomen for peritonitis may be necessary before a diagnosis can be made, in most cases the patient's condition permits further investigation to aid in establishing a positive diagnosis.
(1) Passage ofa catheter with introduction of a measured quantity of fluid into the bladder and estimation ofthe amount recovered through the catheter, is time-honoured but fallacious. The tear may be blocked by clot or omentum so little leakage may occur. The catheter itself may block with clot in the absence of rupture and only a portion of the injected fluid return. The catheter may traverse the rent and drain the extravasated area so that more fluid is got back than was injected. This last observation is in fact of more diagnostic value than the test as originally described.
(2) Cystoscopy should be the best method of diagnosis but continuous bleeding may obscure vision or the tear may be so large as to prevent adequate distension of the bladder. It also requires a good deal of manipulation which is obviously unwise in these cases.
(3) Intravenous pyelography is time-consumning. Considerable delay may be necessary before an adequate cystogram is obtained and if there is much leakage of the medium into the extravasation only a poor cystogram will result. In a shocked patient impaired renal function from hypotension will render the investigation useless. A normal descending cystogram does not necessarily exclude rupture (Fig. 2 ). In this case exploration, because of persistent pain, demonstrated an intraperitoneal rupture of the bladder sealed almost completely by omentum.
(4) Retrograde cystogram or cysto-urethrogram is the most satisfactory radiological aid.
Antero-posterior views should be taken first, and only if they are inconclusive should oblique views be taken. There is little danger if the medium extravasates since operative drainage automatically follows (Figs. 1 and 3) . Again, a normal cystogram does not exclude rupture (Fig. 4 ). In this case extraperitoneal rupture of a tuberculous bladder, during cystoscopy, was demonstrated when operation was carried out because of persistent suprapubic pain.
Treatment.-Immediate operation is imperative as soon as the patient has been made fit by supportive therapy. The bladder should be drained by cystotomy and not by urethral catheter alone. The tear should be sutured when accessible although many consider this step unnecessary. The peritoneal cavity need not be drained but the perivesical fascial spaces must be drained thoroughly. 15 695 STONE, E. (1931) Arch. Surg., Chicago, 23, 129. Mr. R. H. 0. B. Robinson said that he could recall the case of a woman who was in hospital for four days with unsuspected rupture of the bladder. No one had seemed to notice that she was not passing very much water, and rupture of the bladder was not thought of, because she complained of persistent epigastric pain, which paradoxically is the usual situation for the pain to be felt.
Mr. L. N. Pyrah said that he had had two cases of spontaneous rupture of the bladder. One of these was in a woman who had had a recent confinement which was followed by urinary retention. She was treated by catheterization for ten days in her own home and the bladder became grossly infected. On the eleventh evening, when the bladder was full and she was awaiting catheterization, she developed an excruciating abdominal pain. When he saw her there was diffuse abdominal rigidity and the picture was that of a perforated viscus. Operation was performed and a biggish intraperitoneal rupture of the bladder was successfully repaired. The bladder itself was the seat of intense purulent and membranous cystitis.
The other patient had had cystodiathermy for a rather large papilloma of the bladder in hospital. On the fifth day he suddenly developed abdominal pain and there was widespread abdominal rigidity. A diagnosis of ruptured bladder was made. The abdomen was opened and again an intraperitoneal rupture of the bladder was found and sutured. The bladder wall in this case was much thinner than the average bladder, which may have accounted for. the spontaneous rupture of the bladder muscle.
Mr. J. Cosbie Ross said that there was undoubtedly a connexion between alcohol and rupture of the bladder. He recalled two instances of inebriated women who had been perhaps roughly handled and both of them had intraperitoneal rupture of the bladder. Not all these cases presented unequivocal signs of perforation. Some of them appeared in quite an ambiguous way, with signs and symptoms which were not very dramatic. It was probable that alcohol had an effect on the threshold of pain, and neither of the cases he had mentioned was very distressed. There were records of patients in whom urine had been present in the peritoneal cavity for eight days without very much disturbance.
A very dramatic onset in these cases must not necessarily be expected.
Mr. David Band said that in Scotland they were accustomed to have courses in forensic medicine, and he well recalled his professor being most emphatic that no distended bladder would rupture unless subject to violence which was either criminal or accidental trauma. He would, however, add to these such ruptures as Mr. Pyrah had indicated and particularly rupture occurring after severe endoscopic diathermy. He felt that this term "spontaneous rupture of the bladder" might be fallacious. There was always an underlying pathological lesion or some form of trauma of a severe nature.
Mr. B. H. Page mentioned a case in which the bladder wall had ruptured intraperitoneally at the point at which the tip of an indwelling catheter had lain in contact with it for two or three days.
Mr. E. W. Riches said that he was about to claim that he had never seen a case of spontaneous rupture of the bladder, as Mr. Macalister had defined it, but if cases due to injury were included then he had seen it. He had twice seen a bladder rupture after diathermy for a growth, but in both these cases what had happened had been quite apparent at the time or very soon after the operation, certainly within two days. He would feel perfectly safe, from that point of view, in sending patients out after two days. He had seen one case occur after a too energetic biopsy done with a wrong instrument. He also raised a point with regard to carbachol. It was a most useful thing in postoperative retention, but he wondered whether they were quite wise in using it as freely as they did.
Mr. H. G. Hanley referred to a case of perforated bladder-a tuberculous case-which subsequently died of peritonitis. That case was one in which the abdomen was opened in expectation of finding a perforated peptic ulcer.
Mr. Stephen Power referred to a case in which he had transplanted the ureters, as a preliminary to a cystectomy, for carcinoma of bladder. The patient's condition deteriorated after the operation and she died about a week later without localizing signs. At post-mortem she was found to have peritonitis due to a spontaneous perforation in the fundus of the bladder well away from the site of the carcinoma. Mr. A. W. Badenoch said that he had seen very few ruptures of the bladder, but he had a patient whose bladder had been ruptured twice. She was a woman aged 27 years who had had multiple papillomata of the bladder for five years. The growths were not very extensive but had given rise to a lot of bleeding and during those five years as well as numerous cysto-diathermnies she had had four courses of X-ray therapy. When she first came under his care she was still bleeding, and the hemoglobin was 50%. Cystoscopy showed a small area of papillomatosis on the trigone and a larger area on the fundus which was bleeding. The areas were coagulated with a rigid electrode through a pan-endoscope and some clot was washed out of the bladder with a syringe. On reinspection it was obvious that the bla!d-dr had been ruptured as loops of intestine with appendices epiploice were seen in Douglas' pouch. An immediate laparotomy was done and an opening in the posterior wall of the bladder was sutured. She made an uninterrupted recovery and left hospital on the fourteenth day. She returned six weeks later, still bleeding with a hamoglobin now of 30 %. He again cystoscoped her and merely coagulated the bleeding point. Next morning she had lower abdominal pain with rigidity and his Registrar diagnosed a further rupture of the bladder. This was confirmed and dealt with at laparotomy. She again made an uninterrupted recovery. In six weeks' time she was readmitted and although there was very much less bleeding, it was still present, so a total cystectomy was performed. CYTOLOGICAL diagnosis from the examination of secretions requires considerable experience and this applies particularly in the case of the prostatic smear. When ordinary histological examination of prostatic tissue is made the epithelium of the gland can be compared with the stroma and the diagnosis of malignancy rests largely on the presence of invasion of the latter. Cytological diagnosis, on the other hand, has to be made entirely on the appearance of individual cells or groups of cells, and there is no opportunity of ascertaining by this method their disposition in the stroma. However, by the smear technique cell detail is often very much clearer than that obtaining in the ordinary histological section, and this, as will be subsequently seen, provides adequate compensation to the experienced cytologist.
Cytological Diagnosis of the
Reliable diagnosis by means of the prostatic smear depends on the following factors:
(1) Anatomical and physiological considerations.
(2) Technique of making the smear.
(3) Cytological examination with reference to whether cestrogens have, or have not, been given.
(4) Interpretation of the results.
(1) Some anatomical and physiological considerations.-It is now believed that the socalled lobes of the prostate are merely artefacts in an aging gland. However, it has been shown that in normal prostates there are two well-defined zones, an inner and an outer. Functionally these two zones appear distinct especially in their response to the sex hormones, and it seems that benign hypertrophy arises in the glands forming the inner zone, whereas carcinoma generally arises in the outer. Adenomata arising in the inner zone of glands will, by the pressure of their growth, tend to grow forward and upward in the directions of least resistance and in so doing force the outer zone backwards and downwards so that it assumes a position corresponding to the so-called "posterior lobe". We can thus correlate the clinical and pathological findings, i.e. that carcinoma almost invariably arises in the posterior or outer zone of glands.
With this conception of the prostate in later life, it can be appreciated that the region in which carcinoma is prone to develop will (whatever the size of the gland) generally lie within easy reach of the examining finger and thus be readily accessible both for digital diagnosis and for the purpose of expressing suitable epithelial cells for cytological study. Moreover, the apical region of the gland is of greater importance to the cytologist than the base, since massage of the latter will almost invariably lead to contamination of the smear with cells from the seminal vesicles which often leads to confusion in cytological diagnosis.
(2) Technique ofmaking fhe smear.-The cells are obtained by means of prostatic massage and we have found that this is best performed with the patient standing with legs apart and bent forward from the hips, steadying himself on the examination couch (upon which are the clean, numbered slides and the slide container and fixative). The operator can thus perform the massage while watching the external meatus for signs of the prostatic fluid. The massage should not be considered complete until (a) sufficient fluid has appeared; (b) ' The full paper will be published elsewhere.
